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CONNECTING DEVICE AND ELECTRONIC
APPARATUS

This application claims priority to Chinese patent appli-
cation No. 201510432351.4 filed on Jul. 21, 2015, and to

Chinese patent application No. 201520334327.2 filed on
May 21, 2013, the entire contents of which are incorporated
herein by reference.

BACKGROUND

The present disclosure relates to a connecting device and
an electronic apparatus having the same, and particularly,
the connecting device may prevent the material of its
comprised enclosing mechanism from generating wrinkle or
rig marks when curvature occurs.

Existing electronic apparatuses, such as the laptop com-
puter, the panel computer, are usually divided 1nto two parts,
one 1s the display, the other 1s the host computer, the display
may arbitrarily rotate around the host computer and stay at
any desired position, the display 1s commonly coupled with
the host computer through articulation connection. For the
sake of maintaining an esthetic appearance, some of the
clectronic apparatuses would use enclosing materials to
shield the articulation point, so as to prevent the articulation
point, for example, the articulation connector, from exposing,
and 1influencing the entire appearance of the electronic
apparatus.

But, the used enclosing material would rotate with the
display during the rotation of the display, assuming different
states 1n which the enclosing material 1s unlikely to com-
pletely fit to the articulation point. When the enclosing
material does not {it to the articulation point, wrinkle may
occur mmwardly and thus influence esthetic appearance.

As shown i FIGS. 1 and 2, when existing electronic
apparatuses are closed so as to make the display and the
keyboard opposite to and parallel with each other, the
enclosing material enclosing the rotating mechanism at inner
side would occur wrinkles 2.

SUMMARY

The present disclosure provides a connecting device,
which overcomes the above deficiencies in related art, by
using the connecting device, no matter where the rotating
mechanism 1s rotated, the enclosing mechanism enclosing,
the outside of the rotating mechanism would fit to the
rotating mechanism without any wrnkles or rig marks
OCCUL.

The technical solution for the connecting device accord-
ing to the present disclosure 1s a connecting device for
rotatably connecting between a first body and a second body,
the connecting device comprises a rotating mechanism for
rotationally connecting the first body and the second body
together, wherein the connecting device further comprises
an enclosing mechanism to enclose and cover at least a part
of the rotating mechanism, the enclosing mechanmism being
attached to the first body and the second body, and a
tightness degree of the enclosing mechanism varying with
the rotation of the rotating mechanism.

BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages and characteristics of the present
disclosure will become even more apparent from the fol-
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2

lowing specific embodiments of the present disclosure given
only by way of unrestricting examples and 1llustrated in the
drawings, in which:

FIG. 1 1s a schematic view of the electronic apparatus 1n
related art when being closed;

FIG. 2 1s an enlarge sectional view of the part A of FIG.
1

FIG. 3 1s a schematic view of the electronic apparatus
according to the present disclosure on a whole;

FIG. 4 1s a schematic view of the electronic apparatus
according to the present disclosure on a whole, wherein the
enclosing mechanism and the rotating mechanism being cut
through;

FIGS. 5 and 6 are schematic views of the enclosing
mechanism of the connecting device according to the pres-
ent disclosure, respectively wherein the first body and the
second body are closed so as to be opposite to and parallel
with each other, and wherein the first body and the second
body are opened so as to form an intersection angle of 180°;

FIG. 7 1s a schematic view of the cover and the enclosing
mechanism;

FIG. 8 1s a schematic view of the covers, the enclosing
mechanism and the rotating mechanism;

FIG. 9 1s a partial sectional structural schematic view of
an electronic apparatus having a connecting device accord-
ing to the present disclosure when being opened;

FIG. 10 1s a partial sectional structural schematic view of
an electronic apparatus having a connecting device accord-
ing to the present disclosure when being opened;

FIG. 11 1s a partial sectional structural schematic view of
an electronic apparatus having a connecting device accord-
ing to the present disclosure when being opened;

FIG. 12 1s a partial sectional structural schematic view of
an electronic apparatus having a connecting device accord-
ing to the present disclosure when being closed;

FIG. 13 1s a partial sectional structural schematic view of
an electronic apparatus having a connecting device accord-
ing to the present disclosure wherein the first body and the
second body form an intersection angle of 90°;

FIG. 14 15 a partial sectional structural schematic view of
an electronic apparatus having a connecting device accord-
ing to the present disclosure wherein the first body and the
second body form an intersection angle of 180°;

FIG. 15 1s a partial sectional structural schematic view of
an electronic apparatus having a connecting device accord-
ing to the present disclosure wherein the first body and the
second body form an intersection angle of 270°;

FIG. 16 1s a partial sectional structural schematic view of
an electronic apparatus having a connecting device accord-
ing to the present disclosure wherein the first body and the
second body form an intersection angle of 360°;

FIG. 17 1s a partial sectional structural schematic view of
an electronic apparatus having a connecting device accord-
ing to the present disclosure when being opened.

DETAILED DESCRIPTION

An ntroduction 1n detail will be made to the connecting
device and electronic apparatus according to the embodi-
ment of present disclosure in conjunction with FIGS. 3-8.

Please note that 1n the disclosure, 1n all embodiments, the
word “enclose”, “enclosing” can be interpreted as “cover”,
“covering”’. “Enclose” means “cover and fit”.

FIGS. 3 and 4 1llustrate the electronic apparatus 1 accord-
ing to the present disclosure. It can be seen clearly from
FIGS. 3 and 4 that, the connecting device according to the

present disclosure being employed, when the first body 3



US 9,632,541 B2

3

and the second body 6 of the electronic apparatus 1 1s closed
opposite to each other, the enclosing mechanism does not
occur wrinkles during the rotating mechanism enclosed by
the enclosing mechanism rotates. The enclosing mechanism
always fits to the rotating mechanism 9 completely.

FIGS. 3-6 1illustrate a connecting device for a rotatably
connecting a first body 5 and a second body 6, the connect-
ing device comprises a rotating mechanism 9 for rotationally
connecting the first body 5 and the second body 6 together,
the connecting device further comprises an enclosing
mechanism to enclose and cover the rotating mechamism, the
enclosing mechanism being attached to the first body S and
the second body 6 respectively, and a tightness degree of the
enclosing mechanism varying with the rotation of the rotat-
ing mechanism. The enclosing mechanism comprises a first
enclosing piece 3 enclosing the first side of the rotating
mechanism 9, 1.e., the left side of FIGS. 4 and 5, and with
the rotating mechanism 9 rotating, the connecting device has
a first state, 1n which the first side of the rotating mechanism
1s located within the intersection angle between the first
body and the second body (1n the first state, 1n which the first
body 5 and the second body 6 1s located at an optional
position from the closed state as shown 1n FIG. 3 to open to
an intersection angle of 180° as shown in FIG. 6), and a
second state, in which the first side of the rotating mecha-
nism 1s located out of the intersection angle between the first
body and the second body (in the second state, the first body
5 and the second body 6 1s located at an optional position
from opening to an intersection angle of 180° as shown 1n
FIG. 6 downward to the position where an maximal inter-
section angle can be achieved by rotating the first body 5 and
the second body 6).

When the connecting device 1s in the first state, the
tightness degree of the first enclosing piece 3 1s looser than
the tightness degree of the first enclosing piece 3 when the
connecting device 1s 1n the second state, since when the first
enclosing piece 3 1s in the {irst state, 1ts extension range 1s
small so as to always fit to the rotating mechanism, thus its
tightness degree 1s adjustable.

The enclosing mechanism further comprises a second
enclosing piece 4 enclosing the second side of the rotating

mechanism opposite to the second side, 1.e., the right side of

FIGS. 4 and 5, when the connecting device being in the first
state, the second side 1s located out of the intersection angle
between the first body and the second body, and when the
connecting device being 1n the second state, the second side
1s located within the intersection angle between the first
body and the second body.

When the connecting device 1s 1n the first state, the second
enclosing piece has a third tightness degree, when the
connecting device 1s 1n the second state, the second enclos-
ing piece has a fourth tightness degree, the third tightness
degree being tighter than the fourth tightness degree, due to
the fact that, when the second enclosing piece 4 1s 1n the first
state, 1ts extension range 1s larger so that it can always fit to
the rotating mechanism, therefore its tightness degree 1s
adjustable.

To adapt different tightness degree, the enclosing mecha-
nism 1s prestretched before being attached to the first body
and the second body, so as to have a preset tightness degree
such that in the state as shown 1n FIG. 5, the first enclosing
piece 3 would not occur wrinkles or rig marks.

The first enclosing piece and the second enclosing piece
need to be prestretched a certain value during the assemble
process, the theoretical stretch value 1s L=L1-nR1; but
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4

actual stretch value 1s ensured to have 1ts wvariation
A:mR2<A<nR1 according to different stretch materials.
Wherein:

R1=minimum radius;

R2=maximum radius;

[.1=the dimension of the material being stretched to 180°;

L=stretch value. (see FIGS. 5 and 6)

Generally, the material for the enclosing mechanism 1s
silica gel, so as to ensure that the enclosing mechanism 1s
stretchable and has a certain resilience and flexibility.

FIGS. 7 and 8 show a cover and the connecting manner
between the enclosing mechanism and the rotating mecha-
nism, which 1s one of the specific embodiments of the
present disclosure and given by way of example only. The
connecting device further comprises covers 10, 11 to attach
the enclosing mechanism 7 onto the first body and the
second body, the enclosing mechanism 7 1s implemented
with two pockets, the opposite end faces thereol being open,
the enclosing mechamism 7 fitting over the outer side of the
rotating mechanism 9, and there are two covers 10, 11 each
implemented with two cuboids, the opposite end faces
thereol being open, the two covers 10, 11 are fitted over the
outer side of the two open ends of the enclosing mechanism,
wherein the covers 10, 11, the enclosing mechanism 7 and
the rotating mechanism 9 are provided with corresponding
screw holes. The enclosing mechanism 7 and the rotating
mechanism 9 are attached together by threading screw
clements 1nto the screw holes.

To press the enclosing mechanism tightly onto the rotat-
ing mechanism while forcing the enclosing mechanism
evenly, the mner side of the cover may be provided with
raised strips extending along its entire longitudinal direction;
or the outer side of the enclosing mechamism may be
provided with raised strips extending along 1ts entire longi-
tudinal direction, and the nner side of the cover 1s provided
with recess cooperating with the raised strips, or the outer
side of the enclosing mechanism may be provided with
recess extending along its entire longitudinal direction and
the mner side of the cover 1s provided with raised strips
cooperating with the recess.

The rotating mechanism 1llustrated in the embodiment of
present disclosure i1s a multi-spindle rotating mechanism
having a plurality of connection taps 8 protruding outward
in the radial direction of the spindles, the screw holes of the
rotating mechanism are provided on the connection taps 8,
and the connection taps 8 of the rotating mechanism are also
used for connecting the first body and the second body in
addition to the connection of the rotating mechanism to the
enclosing mechanism and the covers, in such a way that the
enclosing mechanism 1s attached to the first body and the
second body.

With such a connecting device, no matter where the
rotating mechanism 1s rotated, the enclosing mechanism
enclosing the outside of the rotating mechanism will always
fit to the rotating mechanism, no wrinkles or rig marks
would occur.

The electronic apparatus of the present disclosure may be
a laptop computer having a display device, a host computer
and an input unit, the first body 1s the display device of the
clectronic apparatus, and the second body 1s the input unit
and host computer of the electronic apparatus.

The electronic apparatus of the present disclosure may
also be a panel computer, the first body 1s a display, the
second body 1s the host computer, or the first body 1s a
display and the host computer, the second body is the
bracket plate.
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When a laptop computer and panel computer employ the
connecting device according to the present disclosure, the
enclosing mechanism enclosing the outside of the rotating
mechanism may fit to the rotating mechanism while the
laptop computer or panel computer stays at any desired
service position or closed position, no wrinkles or rng marks
would occur.

An mtroduction in detail will be made to the connecting
device and electronic apparatus according to further embodi-
ments ol present disclosure in conjunction with FIGS. 9-17.

As shown 1in FIG. 9, the second embodiment of the
present disclosure submits a connecting device for connect-
ing a first body 2001 and a second body 2002 of an
clectronic apparatus, the first body 2001 and the second
body 2002 of the electronic apparatus may be turned over
through a rotating mechanism. For instance, when the elec-
tronic apparatus 1s a laptop computer, the first body 2001
may be the host computer part of the laptop computer, the
second body 2002 may be the display part of the laptop
computer, the display part and host computer part may be
opened and closed through the rotating mechanism (1.e., the
alorementioned turn over).

As shown 1n FI1G. 9, the rotating mechanism provided by
the embodiment of present disclosure comprises a rotation
shaft body 2003 and an enclosing piece 2004. The rotation
shaft body 2003 comprises a first end 2031 and a second end
2032 opposite to the first end 2031, the term “opposite to”
means herein that the direction of first end 2031 and the
direction of second end 2032 are opposite, for example,
when the first end 2031 1s the left end of the rotation shaft
body, the second end 2032 is the nght end of the rotation
shaft body, or vice versa, when the first end 2031 is the rnight
end of the rotation shaft body 2003, the second end 2032 is
the left end of the rotation shatt body 2003. Wherein the first
end 2031 may be connected with the first body 2001 of the
clectronic apparatus, the second end 2032 may be connected
with the second body 2002 of the electronic apparatus, thus
the first body 2001, the rotation shatt body 2003 and the
second body 2002 may form an unity, and the first body
2001 and the second body 2002 may be turned over through
the rotation shait body.

The above rotation shaft body 2003 has a side for con-
necting the end face of the first end 2031 and the end face
of the second end 2032.

At least a part of the side 1s enclosed with the aforemen-
tioned enclosing piece 2004, which provides such a tech-
nological eflect that the part of a side of the rotation shaift
body 2003 enclosed by the enclosing piece 2004 has a
continual appearance suriace, thereby eflectively preventing
impurities, such as dust and the like, from entering the
rotating mechanism, thus the electronic apparatus having
this rotating mechanism could work with optimal stability.

In above embodiment, the enclosing piece 2004 1s a
resilient enclosing piece and has a third end 2041 and a
fourth end 2042 opposite to the third end 2041, the word
“opposite” herein means that the third end 2041 and the
tourth end 2042 have opposite directions, for example, when
the third end 2041 1s the left end of the enclosing piece 2004,
the fourth end 2042 1s the rnight end of the enclosmg piece
2004; and vice versa, when the third end 2041 1s the right
end of the enclosing piece 2004, the fourth end 2042 1s the
left end of the enclosing piece 2004. Wherein the third end
2041 1s retractably inserted into the first body 2001, and/or
the fourth end 2042 is retractably inserted into the second
body 2002. Specifically, 1n this embodiment, the third end
2041 and the fourth end 2042 of the enclosing piece 2004
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2041 1s retractably inserted into the first body 2001, and the
first body 2001 1s provided with a space therein for freedom
extension and contraction of the third end 2041; (2) only the
fourth end 2042 1s retractably inserted into the second body
2002, the second body 2002 1s provided with a space therein
for freedom extension and contraction of the fourth end
2042; (3) as shown in FIG. 9, the third end 2041 is
retractably inserted into the first body 2001, and the fourth
end 2042 1s retractably inserted into the second body 2002,
cach of the first body 2001 and the second body 2002 is
provided with a space for freedom extension and contraction
ol corresponding one end of the enclosing piece 2004.

In the technical solution provided by the embodiment of
present disclosure, with the provision of the resilient enclos-
ing piece 2004, the third end 2041 of the enclosing piece
2004 1s retractably 1nserted into the first body 2001, and/or
the fourth end 2042 of the enclosing piece 2004 1s retract-
ably inserted into the second body 2002, thereby both ends
of the enclosing piece 2004 may be a freely retractable end,
when the enclosing piece 2004 1s bent to compressed, the
material of the third end 2041 and the fourth end 2042 1s

subjected to crimping so as to shift toward the inner of the
first body 2001 or the second body 2002, thus reducing
material overlap upon the enclosing piece 2004 and then the
enclosing piece 2004 being unlikely to occur rig marks or
crumples during the turnover process; in addition, the
enclosing piece 2004 experiences less stress during the
turnover process, having a longer service life.

In a specific implementation, as shown i FIG. 9, the
alforementioned rotation shait body 2003 may be enclosed
with enclosing piece 2004 at both two opposite sides. In one
alternate embodiment, the rotation shatt body 2003 may be
enclosed with enclosing piece 2004 at all four visible sides,
thereby the rotation shait body 2003 1s received in the
enclosing piece 2004, the rotation shait body 2003 1s invis-
ible 1n 1ts appearance on a whole, which brings such an effect
that the rotating mechanism i1s more simple 1n its appearance
when seen from its entirety.

In a specific implementation, as shown 1n FIGS. 9-17, to
enclose the aforementioned enclosing piece 2004 onto the
side of the rotation shaft body 2003, the present disclosure
provides embodiments as follows: the aforementioned
enclosing piece 2004 may be provided with bumps 2431, the
side of the rotation shait body 2003 1s provided with recess
at corresponding positions (not shown). The enclosing piece
2004 1s inserted into the recess through the bumps 2431 and
1s snapped with and attached to the rotation shaft body 2003,
which brings such an efl

ect that the structure 1s simple and
its assembly 1s convement. Further, the bumps 2431 of this
embodiment are overfitted with the side wall of the recess,
such that the enclosing piece 2004 can achieve detachable
connection with the rotation shaft body 2003, here the word
“detachable” means that the enclosing piece 2004 and the
rotation shaft body 2003 not only may be assembled and
attached, but also may be detachably separated. In a specific
implementation, the enclosing piece 2004 i1s inserted into
recess of the rotation shatt body 2003 through the bumps
2431 and 1s assembled and attached with the rotation shatt
body 2003, when a greater force 1s applied to the enclosing
piece 2004, the frictional resistance between the enclosing
piece 2004 and the side wall of the recess can be overcome,
thereby the bumps 2431 of the enclosing piece 2004 may be
pulled out of the recess, obtaining the technical effect of
detaching the enclosing piece 2004 and the rotation shaft
body 2003 from each other. However, in one alternate
embodiment, the position of the bump 2431 and recess of the
above embodiment can be exchanged; in other words, the




US 9,632,541 B2

7

rotation shaft body 2003 may be provided with bumps 2431,
while the enclosing piece 2004 may be provided with recess
at corresponding positions.

Furthermore, 1t will be appreciated from the above
description that the aforementioned bump 2431 and recess
may be plurality and corresponding to each other 1n an
one-to-one manner, thus bringing such an eflect that a
plurality of bumps 2431 are inserted 1nto a plurality of recess
respectively, the connection between the enclosing piece
2004 and the rotation shaft body 2003 1s even more stable
and 1s unlikely to be detached, comparing with the above
situation 1n which only one bump 2431 1s used by the

enclosing piece 2004 to snap with and attach to the rotation
shaft body 2003.

In a specific implementation, the rotation shatt body 2003
of the rotating mechamism provided by the embodiment of
present disclosure may be realized in the following manners.
The rotation shait body 2003 may have a rotation shaft (not

shown) and a shatt seat (not shown), the first body 2001 1s
provided with a rotation shatt, and the second body 2002 1s
provided with a shaft seat, the shait seat 1s provided with a
shaft hole matching with the rotation shait, when the rotation
shaft of the first body 2001 1s assembled to the shaft seat of
the second body 2002, the first body 2001 and the second
body 2002 may rotate w1th respect to each other through this
rotation shaft. However, 1in one alternate embodiment, the
position of the above rotation shaft and shait seat can be
exchanged. In this alternate embodiment, the first body 2001
may be provided with a shaft seat, the second body 2002
may be provided with a rotation shait matching with the
shaft seat at correspondent position, 1n this way, 1t can obtain
the technical effect that the first body 2001 and the second
body are 1n a rotatable connection with each other. However,
in a further alternate embodiment, the rotation shaft body
2003 may also be a flexible connecting piece (not shown)
with one end of the flexible connecting piece connected with
the first body 2001 and another end connected with the
second body 2002, the first body 2001 may be 1n rotatable
connection with the second body 2002 through such a
flexible connecting piece. Wherein the flexible connecting
piece may be a resilient plastic rubber piece, an aluminum
piece, a copper piece, or chemical compounds having resil-
ience characters etc., and can be set as required by the user.

As shown 1n FIGS. 9-17, the embodiment of the present
disclosure also provides an electronic apparatus having a
first body 2001, a second body 2002 and a rotating mecha-
nism. The rotating mechamism comprises a rotation shaft
body 2003 and an enclosing piece 2004, the rotation shaft
body 2003 comprises a first end 2031 and a second end 2032
opposite to the first end 2031; the rotation shaft body 2003
has a side connecting with the end face of the first end 2031
and the end face of the second end 2032; and at least a part
ol the side of the rotation shaft body 2003 1s enclosed with
the enclosing piece 2004. Here the enclosing piece 2004 1s
a resilient enclosing piece, and has a third end 2041 and a
fourth end 2042 opposite to the third end 2041.

To be specified, the rotating mechanism concerned in the
present embodiments may be the rotating mechanism as
described 1n above embodiment, reference can be made to
corresponding contents of the above embodiment {for
detalled implementation and operating principle, repeated
description 1s omitted here.

In this embodiment, the first body 2001 1s connected with
the first end 2031, the second body 2002 1s connected with
the second end 2032 and the first body 2001 and the second

body 2002 turn over through the rotating mechanism. The
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aforesaid third end 2041 1s retractably inserted into the first
body 2001, and/or the fourth end 2042 is retractably mserted

into the second body 2002.

From the above description, to enable the aforesaid third
end 2041 be retractably imserted into the first body 2001
while the fourth end 2042 be retractably inserted into the
second body 2002, the embodiment of present disclosure
also provides embodiments as follows: as shown 1n FIGS.
9-17, the aforesaid first body 2001 may be provided with a
first limiting groove 2011, and the second body 2002 may be
provided with a second limiting groove 2012. The third end
2041 1s inserted into the first limiting groove 2011, and 1s
slidable along the first limiting groove 2011; the first limiat-
ing groove 2011 may put constraint upon the freedom of the

third end 2041, so that the third end 2041 can only slide

along the track defined by the first limiting groove 2011. The
fourth end 2042 is mserted into the second limiting groove
2012, and 1s slidable along the second limiting groove 2012,

the second limiting groove 2012 may put constraint upon the
freedom of the fourth end 2042, so that the fourth end 2042

can only slide along the track defined by the second limiting
groove 2012. With the above arrangement, such a technical
ellect may be presented: the third end 2041 and the fourth
end 2042 can only slide within a preset range, thus prevent-
ing them from interfering the operation of other parts in the
rotating mechanism; additionally, due to the fact that the
third end 2041 and the fourth end 2042 of the enclosing
piece 2004 are both inserted into the rotating mechanism,
specific structures at the side of the rotation shait body 2003
being enclosed may be shielded entirely, in such a way that
the rotating mechanism looks even more simply in its
appearance.

From the above description, furthermore, as shown 1n
FIGS. 10, 12-15, the aforesaid first limiting groove 2011 and
second limiting groove 2012 may be provided with guide
rails therein. The guide rails 1n the first limiting groove 2011
and the second limiting groove 2012 may be provided 1n
various ways, for example, only the first limiting groove
2011 1s provided with the guide rail therein; or only the
second limiting groove 2012 1s provided with the guide rail
therein; or alternatively, both the first limiting groove 2011
and the second limiting groove 2012 are provided with guide
rails therein. Here, specific embodiments are described as
follows:

Firstly, the first limiting groove 2011 1s provided with a
first guide rail 2005 therein, and the thuird end 2041 1is
connected with a slider block 2051 of the first guide rail
2005. In a specific implementation, the first guide rail 2005
may be a straight guide rail, the third end 2041 1s fixedly
connected to the slider block 2051 of the first guide rail
2005, for example, by screw fixation etc. The first guide rail
2005 may guide the third end 2041, so that the third end
2041 could slide along the defined track; and i addition, due
to the fact that the first guide rail 2005 has less frictional
resistance, when the third end 2041 slides 1n the first limiting
groove 2011 through the first guide rail 2005, the occurred
frictional resistance 1s also less, thereby the third end 2041
has weaker abrasion and longer service life.

Secondly, the second limiting groove 2012 1s provided
with a second guide rail 2006 therein, and the fourth end
2042 1s connected with the slider block 2061 of the second
guide rail 2006. In this embodiment, specific implementa-
tion and operating principle for the second guide rail 2006
may be found in corresponding description with respect to
the first guide rail 2005 1n above embodiment, repeated
description thereof 1s omitted herein.
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Thirdly, as shown 1 FIGS. 10, 12-16, the first limiting
groove 2011 1s provided with the first guide rail 20035
therein, the third end 2041 1s connected with the slider block
2051 of the first guide rail 2005; and the second limiting
groove 2012 1s provided with the second guide rail 2006
therein, the fourth end 2042 1s connected with the slider
block 2061 of the second guide rail 2006. With the arrange-
ment of this embodiment, such an technical eflect may be
achieved that both ends of the enclosing piece 2004 are
slidable 1n the limiting groove through guide rails, and both
ends of the enclosing piece 2004 experience less Iriction
force when sliding, thereby the enclosing piece 2004 1is
subjected to less rubbing abrasion on 1ts whole, thus having
a longer service life.

However 1n one alternate embodiment, the aforesaid first
guide rail 2005 and second guide rail 2006 may also be
replaced with other pilot structures, such as, pilot pin,
dovetail groove or other pilot structures. The skilled 1n this
art should understand that the first guide rail 2005 and the
second guide rail 2006 are given by way of example only,
and do not mntend to limit the technical solution of the
embodiment of present disclosure, other types of pilot
structure may also be available.

In a specific implementation, as shown in FIGS. 11-16,
the aforesaid first limiting groove 2011 and second limiting,
groove 2012 may be provided with elastic elements therein,
the elastic elements 1n the first limiting groove 2011 and the
second limiting groove 2012 may be provided in various
ways, for example, only the first limiting groove 2011 1s
provided with the elastic element therein; or only the second
limiting groove 2012 1s provided with the elastic element
therein; or alternatively, both the first limiting groove 2011
and the second limiting groove 2012 are provided with
clastic elements therein. Here, specific embodiments are
described as follows:

Firstly, the aforesaid first limiting groove 2011 may be
provided with a first elastic element 2007 therein, one end of
the first elastic element 2007 being connected with the third
end 2041 and another end being connected with the bottom
tace of the first limiting groove 2011, the first elastic element
2007 1s configured to be the one providing stretching force
for the third end 2041. In this embodiment, the first elastic
clement 2007 could always apply a stretching force upon the
third end 2041 1n such a way that, when the enclosing piece
2004 1s bent to be compressed, the material of the third end
2041 shifts outward under such a stretching force, thereby
turther reducing material overlap on the enclosing piece
2004 and then depressing the occurrence of rig marks and
crumples of the enclosing piece 2004 during the turn over
process.

Secondly, the aforesaid second limiting groove 2012 1is
provided with a second elastic element 2008 therein, one end
of the second elastic element 2008 1s connected with the
fourth end 2042, and the other end of the second elastic
clement 2008 1s connected with the bottom face of the
second limiting groove 2012, the second elastic element
2008 1s configured to be the one providing a stretching force
for the fourth end 2042. In this embodiment, the arrange-
ment of the second elastic element 2008 1s substantially the
same as that of the first elastic element 2007, specific
implementation and operating principle may refer to corre-
sponding contents about the first elastic element 2007 of the
above embodiment, repeated description thereof 1s omitted
here.

Thirdly, as shown i FIGS. 11-16, the aforesaid first
limiting groove 2011 may be provided with a first elastic
element 2007 therein, one end of the first elastic element

10

15

20

25

30

35

40

45

50

55

60

65

10

2007 being connected with the third end 2041 and another
end being connected with the bottom face of the first limiting
groove 2011, the first elastic element 2007 1s configured to
be the one providing stretching force for the third end 2041.
Also, the aforesaid second limiting groove 2012 1s provided
with a second elastic element 2008 therein, one end of the
second elastic element 2008 1s connected with the fourth end
2042, and the other end of the second elastic element 2008
1s connected with the bottom face of the second limiting
groove 2012, the second elastic element 2008 1s configured
to be the one providing a stretching force for the fourth end
2042. With the configuration of the present embodiment, 1t
can obtain such a techmical eflect that both the third end
2041 and fourth end 2042 of the enclosing piece 2004 are
subjected to an outward stretching force, when the enclosing

piece 2004 1s bent to be compressed, the maternial of the third
end 2041 and the fourth end 2042 both shifts outward under

such a stretching force, thereby further reducing material
overlap on the enclosing piece 2004 and then depressing the
occurrence of rig marks and crumples of the enclosing piece
2004 during the turn over process.

From the above description, the aforesaid first element
2007 and second elastic element 2008 are respectively
optional one of the extension spring and rubber band. Here
the extension spring (also referred as tension spring, for
short, drag spring) i1s a helical spring received an axial
tensile force, the extension spring 1s generally made from
matenials having circular section. When no burden 1s
received, the turns of one extension spring are always
adjacent with each other without any gap there between. The
formal name for the rubber band 1s latex rubber ring or latex
bonding tape, the rubber band 1s made from latex through
immersion method, having characteristics such as greater
tensibility, better resiliency, lower cost, usableness and the
like.

In a specific implementation, as shown 1 FIG. 17, the
aforesaid first limiting groove 2011 may be provided with a
first stopper 2111 at its opening, the third end 2041 1is
provided with a first snapping stage 2411, and the first
stopper 2111 1s used to contact against the first snapping
stage 2411 and prevent the third end 2041 from sliding out
of the openming of the first limiting groove 2011. The second
limiting groove 2012 1s provided with a second stopper 2121
at 1its openming, the fourth end 2042 is provided with a second
snapping stage 2421, and the second stopper 2121 1s used to
contact against the second snapping stage 2421 and prevent
the fourth end 2042 from sliding out of the opening of the
second limiting groove 2012. Here the first stopper 2111
may be orthogonal to the side wall of the first limiting
groove 2011, and the second stopper 2121 may be orthogo-
nal to the side wall of the second limiting groove 2012. In
this embodiment, by the provision of the first stopper 2111
and the second stopper 2121, 1t 1s possible to effectively
prevent both ends of the enclosing piece 2004 from slhiding
out of the first body 2001 and the second body 2002, thus
influencing esthetic appearance.

In a specific implementation, the electronic apparatus
provided by the embodiment of present disclosure may be a
laptop computer or a flip phone and the like, for instance,
when the electronic apparatus provided by the embodiment
of present disclosure 1s a laptop computer, the first body
2001 may be the host computer part of the laptop computer,
the second body 2002 may be the display part of the laptop
computer. The skilled 1n this art should appreciate that the
laptop computer or flip phone are given by way of example
only, and do not intend to limit the techmnical solution
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provided by the embodiment of present disclosure, other
types of electronic apparatus may also be available.

According to the above embodiments, the rotating mecha-
nism and/or electronic apparatus provided by the embodi-
ment of present disclosure has(have) at least the following
advantages:

By providing an enclosing piece 2004 in the technical
solution of the present disclosure, at least a part of the side
of the rotation shaft body 1s enclosed with the enclosing
piece 2004, the enclosing piece 2004 enables the side of the
rotation shaft body 2003 have a continual appearance sur-
tace, thereby eflectively preventing impurities, such as dust
and the like, from entering the rotating mechanism, thus the
clectronic apparatus having this rotating mechanism could
work with optimal stability.

The above provides detail introduction of the present
disclosure, and the variations made by the skilled 1n this art
based on the idea of the embodiment of present disclosure
about particular embodiments and the range of application
should not be construed as departing from the protective
scope of the present disclosure, generally speaking, the
content of this specification should not be regarded as
limiting to the present disclosure.

The 1nvention claimed 1s:

1. A connecting device comprising:

a first body and a second body;

a rotating mechanism configured to rotatably connect the

first body and the second body together;

an enclosing mechanism configured to enclose and cover

at least a part of the rotating mechanism, wherein the
enclosing mechanism includes two pockets, the oppo-
site end faces thereol being open, the enclosing mecha-
nism {itting over an outer side of the rotating mecha-
nism, and the enclosing mechanism connected between
the first body and the second body respectively, such
that a degree of tightness of the enclosing mechanism
varies with the rotation of the first body and the second
body with respect to each other via the rotation of the
rotating mechanism; and

two covers to attach the enclosing mechanism onto the

first body and the second body, each cover shaped as a
cuboid and arranged such that opposite end faces are
open, each cover being are fitted over a respective open
end face of the enclosing mechanism;

wherein each cover, the enclosing mechanism, and the

rotating mechanism are provided with corresponding
screw holes and the enclosing mechanism and the
rotating mechanism are attached together by threading
screw elements 1nto the screw holes.

2. The connecting device according to claim 1, wherein
the enclosing mechanism comprises a first enclosing piece
enclosing a first side of the rotating mechanism.

3. The connecting device according to claim 2, wherein
when the connecting device 1s 1n the first state, the first
enclosing piece has a first tightness degree, and when the
connecting device 1s 1n the second state, the first enclosing
piece has a second tightness degree, the first tightness degree
being looser than the second tightness degree.

4. The connecting device according to claim 3, wherein
the enclosing mechanism further comprises a second enclos-
ing piece enclosing a second side of the rotating mechanism.

5. The connecting device according to claim 4, wherein
when the connecting device 1s 1n the first state, the second
enclosing piece has a third tightness degree, and when the
connecting device 1s 1n the second state, the second enclos-
ing piece has a fourth tightness degree, the third tightness
degree being tighter than the fourth tightness degree.
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6. The connecting device according to claim 1, wherein
the enclosing mechanism 1s prestretched to have a preset
tightness degree before the enclosing mechanism 1s attached
to the first body and second body.

7. The connecting device according to claim 1, wherein
the material for the enclosing mechanism 1s silica gel.

8. The connecting device according to claim 1, wherein
the inner side of the cover 1s provided with cover raised
strips extending along 1ts entire longitudinal direction; or the
outer side of the enclosing mechanism 1s provided with
enclosing mechanism raised strips extending along 1ts entire
longitudinal direction, and the inner side of the cover 1is
provided with a cover recess cooperating with the enclosing
mechanism raised strips, and/or the outer side of the enclos-
ing mechanism 1s provided with a enclosing mechanism
recess extending along its entire longitudinal direction and
the inner side of the cover 1s provided with cover raised
strips cooperating with the enclosing mechanism recess; the
raised strips and/or the recess are used to press the enclosing
mechanism onto the rotating mechanism while forcing the
enclosing mechanism evenly.

9. The connecting device according to claim 1, wherein
the rotating mechanism 1s a multi-spindle rotating mecha-
nism having a plurality of connection taps protruding out-
ward 1n the radial direction of the spindles, the screw holes
of the rotating mechanism are provided on the connection
taps, and the connection taps of the rotating mechanism are
also used for connecting the first body and the second body
in addition to connecting the rotating mechanism to the
enclosing mechanism and the covers, in such a way that the
enclosing mechanism 1s attached to the first body and the
second body.

10. The connecting device according to claim 1, wherein
the rotating mechanism comprises:

a rotation shaft body having a first end for connection with
the first body and a second end opposite to the first end
for connection with the second body; the rotation shatt
body comprises a side for connecting the end face of
the first end and the end face of the second end;

the enclosing mechanism comprises an enclosing piece, at
least a part of the side 1s enclosed with the enclosing
piece; the piece 1s a resilient enclosing piece having a
third end and a fourth end opposite to the third end, the
third end 1s retractably inserted into the first body,
and/or the fourth end is retractably inserted into the
second body.

11. The connecting device according to claim 10, wherein,

the the side 1s provided with a recess; and

the enclosing piece 1s 1serted 1nto the recess through the
bumps and is snapped with and attached to the rotation
shaft body.

12. An electronic apparatus having the first body and the
second body according to claim 1, wherein the rotating
mechanism comprises:

a rotation shaft body having a first end for connection with
the first body and a second end opposite to the first end
for connection with the second body; the rotation shaft
body comprises a side for connecting the end face of
the first end and the end face of the second end;

the enclosing mechanism comprises an enclosing piece, at
least a part of the side 1s enclosed with the enclosing
piece; the piece 1s a resilient enclosing piece having a
third end and a fourth end opposite to the third end, the
third end 1s retractably inserted into the first body,
and/or the fourth end is retractably inserted into the
second body; and
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the first body 1s connected with the first end of the rotating
mechanism;

the second body 1s connected with the second end of the
rotating mechanism;

the first body and second body are rotated with respect to
cach other via the rotating mechanism.

13. The electronic apparatus according to claim 12,

wherein,

the first body 1s provided with a first limiting groove;
the second body 1s provided with a second limiting
groove;
the third end 1s inserted into the first limiting groove, and
1s slidable with respect to the wall of the first limiting
groove;
the fourth end 1s inserted 1nto the second limiting groove,
and 1s slidable with respect to the wall of the second
limiting groove.
14. The electronic apparatus according to claim 13,
wherein,
the first limiting groove 1s provided with a first guide rail
therein, and the third end 1s connected with a slider
block of the first guide rail;
and/or
the second limiting groove 1s provided with a second
guide rail therein, and the fourth end 1s connected with
a slider block of the second guide rail.
15. The electronic apparatus according to claim 13,
wherein,
the first limiting groove 1s provided with a first elastic
element therein, one end of the first elastic element 1s

5

10

15

20

25

14

connected with the third end, and the other end of the
first elastic element 1s connected with the bottom face
of the first limiting groove; and/or

the second limiting groove 1s provided with a second

elastic element therein, one end of the second elastic
element 1s connected with the fourth end, and the other
end of the second elastic element 1s connected with the
bottom face of the second limiting groove.

16. The electronic apparatus according to claim 135,
wherein, the first elastic element and the second elastic
clement are respectively optional one of the extension spring
and rubber band.

17. The electronic apparatus according to claim 13,
wherein,

the first limiting groove 1s provided with a first stopper at

its opening, the third end 1s provided with a first
snapping stage, and the first stopper 1s used to contact
against the first snapping stage and prevent the third
end from sliding out of the opening of the first limiting
groove;

the second limiting groove 1s provided with a second

stopper at its opening, the fourth end 1s provided with
a second snapping stage, and the second stopper 1s used
to contact against the second snapping stage and pre-
vent the fourth end from sliding out of the opening of
the second limiting groove.

18. The electronic apparatus according to claim 12,
wherein the electronic apparatus 1s a laptop computer or a
tflip phone.
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